The Hollow Spheres of the Orgueil Meteorite: A Re-Examination 
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ABSTRACT 

In 1971, Rossignol-Strick and Barghoom provided images and a description of a number 
of spherical hollow microstructures showing well-defined walls in acid macerated extract 
of the Orgueil Cl carbonaceous meteorite. Other forms such as membranes and spiral 
shaped structures were also reported. The carbon-rich (kerogen) hollow spheres were 
found to be in a narrowly constrained distribution of sizes ( mainly 7 to 10 microns in 
diameter). Electron microprobe analysis revealed that these spheres contained Carbon, 
possibly P, N, and K. It was established that these forms could not be attributed to pollen 
or other recent terrestrial contaminants. It was concluded that they most probably 
represented organic coatings on globules of glass, olivine or magnetite in the meteorite. 
However, recent studies of the Orgueil meteorite have been carried out at the 
NASA/Marshall Space Flight Center with the S-4000 Hitachi Field Emission Scanning 


Electron Microscope (FESEM). These investigations have revealed the presence of 
numerous carbon encrusted spherical magnetite platelets and spherical and ovoidal bodies 
of elemental iron in-situ in freshly fractured interior surfaces of the meteorite. Their size 
range is also very narrowly constrained (typically ~ 6 to 12 microns) in diameter. High- 
resolution images reveal that these bodies are also encrusted with a thin carbonaceous 
sheath and are surrounded by short nanofibrils that are shown to be composed of high 
purity iron by ED AX elemental analysis. We present Secondary and Backscatter Electron 
FESEM images and associated ED AX elemental analyses and 2D X-ray maps of these 
forms as we re-examine the hollow spheres of Orgueil and attempt to determine if they 
are representatives of the same population of indigenous microstructures. 
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